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A clinical perspective on the management of
endoleaks after abdominal aortic endovascular
aneurysm repair
To the Editors:
Published studies offer a variety of methods that describe
the management of endoleaks after endovascular repair of
abdominal aortic aneurysms. The critical decision points
focus on a radiologic classification of such leaks into those
that arise from stent-graft attachment sites, graft defects, or
perfusing vessels.1,2 Much like we are unable to predict
which aneurysms will actually rupture without repair, radio-
graphic categorizations cannot accurately predict rupture
after endovascular repair. An increasing number of endovas-
cular surgeons have operated on aneurysms that have rup-
tured after endovascular repair.3-5 More often than not,
these are patients who were at one point diagnosed with an
endoleak or who had subsequent device-related failure. The
endoleaks, in these reports, are not limited to the graft-relat-
ed or attachment site categories. In fact, reports of rupture
in the absence of endoleaks have lead to the term “endoten-
sion,” which provides us with yet another description ascrib-
ing doubt to the effectiveness of our endovascular repairs.
Whereas a radiologic classification system will identify a sub-
set of patients who are clearly unprotected, alone it is not as
sensitive or specific as we desire in the prediction of who is
protected from aneurysm rupture. Given the investigational
nature of these devices, particularly in patients who are able
to tolerate open procedures, we have taken a more aggres-
sive approach to endoleaks by combining radiographic infor-
mation with clinical information. Although we have no
objective data to support this, we hypothesize that, in this
manner, one has the potential to more accurately select
patients who may require further treatment and to poten-
tially identify patients who are still at risk for rupture without
radiographic evidence of endoleaks.
Our method, although scientifically unproven, relies pri-
marily on baseline and follow-up clinical examinations.
Continued pressure on the aneurysm wall has the potential to
cause increased aneurysm growth and result in rupture. This
pressure is easily assessed, in most patients, with aneurysm
palpation. Proper aneurysm exclusion should significantly
alter, if not eliminate, the pulsatile nature of the aneurysm
wall, thus resulting in a nonpulsatile mass. Clearly, this exam-
ination is valid only if the aneurysm was palpable before
surgery. With this logic, the flow chart (Fig 1) describes our
method of deciding which patients with endoleaks may
require treatment, further definition, or observation.
The salient points include the fact that all patients with
persistently pulsatile aneurysms will undergo treatment,
possibly including conversion to open repair, even in the
absence of a radiographically definable endoleak. In a sim-
ilar manner, all attachment site or graft-related leaks will
Fig. 1. Flow chart defining a treatment algorithm for endoleaks following endovascular
aneurysm repair.
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also be treated. On the other hand, perfusing vessels in
nonpulsatile aneurysms are observed for signs of aneurysm
growth. If the etiology of the endoleak is unclear, we find
ourselves in a quandary and undergo a detailed evaluation
of the potential collateral vessels. We may rely on the
expected decrease in aneurysm size to help delineate a
treatment course, or we may perhaps even treat the
endoleak merely to definitively establish the diagnosis. A
nonpalpable aneurysm is treated in a more aggressive fash-
ion than a palpable, nonpulsatile aneurysm. In this situa-
tion, we believe the risks of observation are largely
unknown, and without knowledge of the extent of the
physical forces on the aneurysm wall, the risks of observa-
tion may outweigh the risks of treatment. Quantifications
of these forces are under investigation but have not yet
entered into the clinical arena.6,7 Although some may crit-
icize this protocol as being overly aggressive, we believe
that the overall validity of endovascular repair will depend
on long-term efficacy, which is, at this point, undefined.
Differences between this decision tree and published
regimens include a means to determine the need for
aggressiveness in patients with either undefinable endoleaks
or those caused by perfusing vessels. Fundamental to this
algorithm is that the follow-up physical examinations be
coupled with radiographic evaluation and that a clinician
evaluate the patient both before and after surgery, paying
careful attention to the findings of the physical examina-
tion. Furthermore, this information should be noted in fol-
low-up examination. Because endovascular grafting tech-
niques have lead us down a highly technical path, we are,
in a sense, recommending a step backward to reemphasize
the role and need for the clinical examination.
Roy Greenberg, MD
Department of Vascular Surgery
Cleveland Clinic Foundation
Richard Green, MD
Division of Vascular Surgery
University of Rochester
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Regarding “In situ replacement of infected aortic
grafts with rifampicin-bonded prostheses: the
Leicester experience (1992 to 1998)” 
To the Editors:
In the article by Hayes and colleagues (J Vasc Surg
1999:30:92-8), the authors referred to one of our publica-
tions and erroneously stated that we have suggested that a
polytetrafluoroethylene graft may be used for in situ replace-
ment of infected aortic prostheses.1 The paper that the
authors refer to was addressing whether infected prosthetic
grafts could be preserved successfully, but never suggested
that a new prosthetic graft be used to replace a previously
excised infected prosthetic graft. We have never suggested
this as a option to treat infected prosthetic grafts.2 We believe
that it is extremely important that readers of the article by
Hayes et al do not believe that we are in favor of placing a
new prosthetic graft into an infected field, although the role
of rifampicin-bonded prostheses may prove to be useful.
Keith D. Calligaro, MD
Pennsylvania Hospital
Philadelphia, Pa 
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Reply
We are pleased that Dr Calligaro notes that in situ
replacement with rifampicin-bonded grafts may have a role
to play in the management of graft infection. We accept that
Dr Calligaro and colleagues1 have not previously recom-
mended the replacement of infected prosthetic grafts with a
further prosthetic graft, rather their selective preservation in
extracavitary graft infections. For intracavitary infections,
the focus of our paper, the mainstays of treatment are graft
excision followed by either in situ replacement or extra-
anatomic bypass (EAB). We believe that in situ replacement
overcomes a number of the problems of EAB, namely,
stump blowout, poor flows, lower patency, and prolonged
procedure time. The use of antibiotic-bonded grafts may
